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(54) METHOD FOR INSPECTING CONTAINER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for inspecting a 
container with a mirror following the moving container without a 
need for a means for detecting a transfer speed of the container - 
such as an encoder. 

SOLUTION: A method for inspecting container comprises: a step 1 
of photographing a container 1 at a mirror waiting position and 
detecting that the container 1 has reached within a predetermined 
range of a screen from an obtained image; a step 2 of measuring a 
shift in position from an upstream end of the predetermined range 
of the screen from an upstream end of the container and 
simultaneously inspecting defect; a step 3 of rotating a mirror 4 
toward downstream by such an angle that the measured shift is 
zero to photograph the container 1; a step 4 of measuring the shift 
in position from the upstream end of the predetermined range of 
the screen 10 to the upstream end of the container 1 from the 
obtained image; and a step 5 of repeating this process for returning 
the mirror 4 to the waiting position when the mirror 4 has rotated 
by a predetermined angle from the waiting position. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A container inspection method which is provided with the following and characterized by being the 
time interval it was made to exist within limits as which a time interval which photos a container is 
constant, and a screen was determined for a container and which follows a container which moves, rotates 
a mirror, is made to reflect light from a container, and is photoed with a camera. 
Step 1 which detects that a container arrived within limits as which a screen was determined from a 
picture acquired by photoing a container in a mirror position in readiness. 

Step 2 which conducts defect inspection in parallel while measuring the amount of position gaps from an 
upstream end of a range as which a screen was determined to an upstream end of a container based on a 

picture in Step 1 . 

Step 3 to which only an angle from which the amount of position gaps measured at Step 2 becomes zero 
rotates a mirror to the downstream, and photos a container. 

Step 4 which conducts defect inspection in parallel while measuring the amount of position gaps from an 
upstream end of a range as which a screen was determined to an upstream end of a container based on a 
picture acquired at Step 3, Step 5 which returns a mirror to a position in readiness when Step 3 and Step 4 
are wound and returned and a mirror rotates only an angle defined from a position in readiness. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, a mirror is made to follow the container which moves, the light 
from a container is reflected, and a photograph is taken with a camera. 
Therefore, it is related with the method of inspecting a container. 

[0002] 

[Description of the Prior Art]There are some which follow the container which is laid in a transportation 
means and moves, rotate a mirror, and rotate a mirror based on the bearer rate of a transportation means 
as a container inspection method which is made to reflect the light from a container and is photoed with a 
camera. In this case, only while rotating a container one time, it is necessary to make a mirror follow. 
[0003] 

[Problem(s) to be Solved by the Invention] However, what rotates a mirror based on a bearer rate needs an 
encoder for speed detection. For this reason, in order to attain simplification of test equipment, the 
inspection method which does not use an encoder is demanded. 

[0004]This invention was made in view of the situation mentioned above, and aims in the container which 
moves to let a means to detect the bearer rate of containers, such as an encoder, provide an unnecessary 
method as an inspection method of the container which a mirror is made to follow. 
[0005] 

[Means for Solving the Problem]In a container inspection method which this invention follows a container 
which moves, rotates a mirror, is made to reflect light from a container, and is photoed with a camera in 
order to attain the purpose mentioned above, Step 1 which detects that a container arrived within limits as 
which a screen was determined from a picture acquired by photoing a container in a mirror position in 
readiness, Step 2 which conducts defect inspection in parallel while measuring the amount of position gaps 
from an upstream end of a range as which a screen was determined to an upstream end of a container 
based on a picture in Step 1. Step 3 to which only an angle from which the amount of position gaps 
measured at Step 2 becomes zero rotates a mirror to the downstream, and photos a container, Step 4 
which conducts defect inspection in parallel while measuring the amount of position gaps from an upstream 
end of a range as which a screen was determined to an upstreiam end of a container based on a picture 
acquired at Step 3, Wind and return Step 3 and Step 4 and it consists of Step 5 which returns a mirror to a 
position in readiness when a mirror rotates only an angle defined from a position in readiness, A time 
interval which photos a container is constant, and a container is characterized by being the time interval it 
was made to exist within limits as which a screen was determined. 

[0006]According to this invention, since only an angle from which the measured amount of position gaps 
becomes zero rotates a mirror to the downstream, if a photograph is taken next, since it will be behind by a 
time interval of photography, a position shifts and a container is reflected. That is, there will be a position 
gap at every photography. Therefore, if a photograph is taken with a fixed time interval which has a 
container within limits as which a screen was determined, a picture required for an inspection of a 
container which moves can be acquired. 
[0007] 

[Example]Hereafter, one example of the container inspection method concerning this invention is described 
with reference to drawing 1 and drawing 2 . Drawing 1 is a top view showing the entire configuration of the 
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device which enforces the container inspection method of this invention. Container test equipment is 
provided with the conveyor 2 which conveys the container 1 to an arrow direction by an erecting state, the 
lighting 3 allocated along the transportation direction of the conveyor 2, the mirror 4 which reflects the 
light from the container 1, and CCD camera 5 which photos the light from the mirror 4. While the container 
1 is conveyed by conveyor 2, rotation of 1 rotation is given at least. While the container 1 carries out 
rotation of 1 rotation, the lighting 3 has sufficient length L so that floodlighting may be possible. 
[0008]The mirror 4 rotates the vertical axis O as a center with the mirror slewing mechanism 6, and the 
mirror 4 is constituted by the container 1 which moves so that flattery is possible. CCD camera 5 and the 
mirror slewing mechanism 6 are connected to the image processing device 7. 

[0009]Next. the container inspection method by the device constituted as mentioned above is explained 
with reference to drawing 2 . In the container inspection method of this example, the case where the neck 
la of the container 1 is inspected is mentioned as an example, and is explained. In this case, during 
movement of the container 1, it is floodlighted by the neck la of the container 1 from the lighting 3. the 
transmitted light which penetrated the neck 1a is reflected by the mirror 4. and this catoptric light is 
photoed by CCD camera 5. First, in Step 1, the container 1 detects having arrived in the range W as which 
Screen 10 was determined in a mirror position in readiness from the picture acquired by photoing the neck 
la of the container 1. 

[0010]In Step 2. amount of position gaps delta^ from upstream end of the range W as which the screen 

was determined to the upstream end of the neck la of the container 1 is measured by counting a pixel 
number based on the picture in Step 1 . The luminosity between the pixels in said picture is compared in 
parallel simultaneously with this measurement, and defect inspection of the neck la is conducted. In Step 
3, after only angle theta ^ from which amount of position shifts delta^ measured at Step 2 becomes zero 

rotates the mirror 4 to the downstream, the neck 1 a of the container 1 is photoed. 

[001 1]In Step 4, while measuring amount of position gaps delta2 from upstream end P^ of the range W as 

which Screen 10 was determined to the upstream end of the neck la of the container 1 based on the 
picture acquired at Step 3, defect inspection is conducted from said picture in parallel. In Step 3, since only 
angle theta ^ from which measured amount of position gaps delta^ becomes zero rotates the mirror 4 to 

the downstream, if a photograph is taken next, since it will be behind by the time interval of photography, a 
position shifts and the neck la of the container 1 is reflected. That is. there will be a position gap at every 
photography. Therefore, if a photograph is taken with a fixed time interval which has a container within 
limits as which the screen was determined, a picture required for the inspection of the container which 
moves can be acquired. 

[0012]The above-mentioned step 3 and Step 4 are repeated. Namely, photography of the neck la of the 
container 1, and amount of position gaps delta^ and deltag ... measurement, and amount of position gaps 

delta ^ and deltag — angle theta^ whose ... becomes zero, and thetag — only ... repeats the operation which 

rotates the mirror 4 to the downstream. And when the mirror 4 rotates only the angle defined from the 
position in readiness, the mirror 4 is rotated to the upstream, it returns to a position in readiness, and the 
mirror 4 is made to stand by till the photography of the following container in Step 5. 
[0013] 

[Effect of the Invention]As explained above, according to this invention, since mirror flattery is carried out 
only by picture information, a means to detect the bearer rate of containers, such as an encoder, becomes 
unnecessary, and simplification of test equipment is attained. 
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DESCRIPTION OF DRAWINGS ^_ 

[Brief Description of the Drawings] 

[Drawing 1] It is a top view showing the entire configuration of the device which enforces the container 
inspection method concerning this invention. 

[Drawing 2] It is an explanatory view explaining Steps 1-5 of the container inspection method concerning 
this invention. 
[Description of Notations] 

1 Container 

2 Conveyor 

3 Lighting 

4 Mirror 

5 CCD camera 

6 Mirror slewing mechanism 

7 Image processing device 
1 0 Screen 
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